(19) 



Russian Aj{CDcy for Patents and Tradcmarlis 



(11) Publication number: RU 2068940 CI 



(46) Dale of publicalion: 19961110 

(21) AppUcatlon number: 4669683 

(22) Date of filing: 19900926 
(51) Int CI: E21B29/10 

r71) Applicant: Jaiysh Aleksandr TarasovichTlahkov Nikola) tvanovichNUdtchcnko VasiliJ 
Crlgor'evk!hKlsel*inan Mark Lazarcvlch 

(72) Inventor: Jarysh Aleksandr Tarasovlch. Tlshkov Nikola) tvanovkii, Nikltch^o VaslllJ 
Grlgor'evlch. Klsel'tnan Mark Lazarevlch, 

(73) Proprtetor: Jarysh Aleksandr TarasovlchTlshkov Nikola) IvanovlchNtkltchcnko VaslllJ 
Crigor*cvk:hKl9cl*nian Mark Lazarevlch 



(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maxiinuin outer diameter 
exceeding outer diameter of annular members, safety collars are placed between aimular members of 
the scaling floor ao as to provide a gap, and overlap ttie gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) nJIACTUPb AlVI PEMOHTA OBCAAHUX KOIIOHH 
(57) Abstract: 

M3o6pcTCHMc OTHOCHTCH K oGnacTH 6ypcHHH H jio6tirm HC^H H rasa, d MacniocTH k tcxhhkc h TexHonorimi 
KanHTanuioro pcMonra CKBaMuoibi. Upnh - nosbnncHHC H^ncAHocrru pcMOHTHO-DoocraHOBirrcnhHMix pa6oT 
3a cticT san^fTbf repMenoHpyioinero noKpbiTMn c cojqpaHemseM rcpuenisau^ Konoimbi no Btiett fljvme 
HanoTKCHHoro nnacTbipH. JXim 3toix) oh ciia6xscH npc^oxpamfTcnhKbiMM uaiuseraMn. MaKCKManuibiu 
HapyTKHbtil ffjsaMcvp KOTopux npcobrinacT napynufbrfl ^^laMcrp KontiueEibix ancMeiiToe. npw 3Tom 
upcAoxpaiurrcjibHbic MaiuKCTbi pasucnicHU titmfxy Konu^eBbCMM aneMCHraMu rcpMCTH^apyiomcro 
noKpbiTim c 3a3opoM c bcomohihoctijo o pa(x>MeM ricuioKeiooi nepetcpbiTivi saaopOB c yMCHbcne^iHCM 
HapyTKHoro fjuaucrpa. npcf^pxpaMvmniMbnx MawKer flo napymHoro flHawcTpa KonhKiCBbix aneMCHTOB. 4 vui. 
biblbll 
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Description lOnBcanae B3o6peTeHH5i]: 

M3o6pcTciDie OTHOCHTCR R o6nacTii 6ypeiiiiH h ;(o6bmn hc^tm ii raaa n, b HacxHocTH, r TexHMKe w 
TcxHononfM RanuranMioro peuoHra CKBansoiM. 

L|en bio M3o6pGTeiaifl nannercsi noebimeHMe Ha/^emHocm peMOHTHo-BoccTaHoawrenhHbuc pa6oT 3a cmct 
saimrrbi rqsMcniDifpyKMmcro nonpuTivi c coxpaHeHucM pepueTHoaivw Ronoiaibt no dccA fljunie 
HanoiReHHoro nnacTbipn. 

riocTaaneHHa^i i;<e7ii> ;^ocTiir*a£Tcn rew, crro nnacTbipb pewoirra o6caniibix rgjiohh cocTOjnmof m3 

npomoHbHo-ro^ipirpOBaHHOft Tpy6i>i c napyxiibai repMeTH3Mpyiom?iM noKpbiTHeu, BbmonneKHbiM H3 Ha6opa 
KQjifaiicBtaUC ajicucHTOB. pBcnonoiKCHHixtx E^onb Tpy6bi c 3a3opoM Apyr oTHocfTTcnbifo jxpyr^, c»a6«cn 
np^oxpaiDrrcJibHbiftiai MawseraKoi. MaKCMMaJibHbiM uapyAHuA jpiaMerp Koropbix npcBbnnaer Hapymnbrtt 
^IMauerp KCjibucBbix ancMCBTOB, npM stom npc;no3epaKKTenbiii>ie uaiimeTbi paauen^eiiu hitmfjy Kojihi\eoiMM\ 
9JieMeiiTauii repMernoMpyioinjero noKpbiiwi c saaopaMii c B03M0»HocTfaio b padottcM nonoxcHMM 
nepeKpbiTHn 3a30poB c yMeHbmeHHCu HapyxHoro nn^cTpa npeAoxpaisfrenbmJX uaMKrr MapyxcHoro 
AMaMcrpa Konbuettbix ancMCHTOB. 

npM TpaHcnoprupoBKe xaKoix) iinacTbipn b KojioHiiy o6canHbtx Tpy6 RoirraKT ero co creHKoH KonoHHbi 
ocympCTBnnrrcH Mq>C3 ManacTbt. pasuaqjcmibie B saaopax utxpy Konbi^esbiMM rcpuemsnpyioiiQmM 
ancMCHTaMH Ha oiipcACJicHHOM paocTOHKBH fxpyr OT jxpyra. no occil a^imhc nnacTbipH. 

MaHAera BbtnanHeua b bwrc ufmimppa. c nocroHHHbiM wm nepeMciuibiM no ce Amoic HHaMcrpoM m 
Tomi^rtnofl creiiKH. Haii6ojibiiiHA ^viauerrp MaiuRerbi npcBbnnaer Hapywwbiit onwcaHMbrf* p^Auenrp 
KonbucBoro rcpMCTH3Mpyiomcro ancMcnra. 

njTMHa MaiuKCT Bbi6iipacTCH TaKKM o6pa30M. MTo6bi npw paSMCmjCHHH wx Ha luiacTbipc MCWfly 
repMeTM3tipyK>iii^Koi ancMCHraMM coxpaHHJicn 4)yiixiQioHanbHbtH 3a3op He TOJibRO npw TpaHcnopmpoBKe. ho 
n iipK pacmHpeHHH luiacTbrpn b KOJioHMe. 

PaccTOJiHHe uemfjy MaHXCTaxiM h mx kqjihucctw paoc^utTbiBacrcfi b aaeHCHMOCTM or finyaihi njiacTbip« m 

KplfEK3Hbl CTTBOJia CKBa»llHU. tlTo6bI npM KOHKpCTHWX MX SKatXCKXlflDC HCKJIlOHHTb ROHXaKT 

rcpMcnraHpyioiucrt) noEpbrniH nnacrbipw c KonoBaoA a cro paspymeime. 

KoH^HpypauuH Mauser. <>H3tfK0'&<exaHiiMecKHe cBoiiCTBa m npoMHOCTHbie xapaKTcpHCTiiKH waTepMana m3 
KOToporo OHH H3rorroBncHbi» no3BaJi5W)T o6ecnctacTb nx ntnocTHocTb npw fjjmmeitsm nnacTbipH b 
CKsaKXHC, a npji cro pacniHpcHiiH Ac<^pMiipoBaTbCH b paAuanbiioM iianpaaneimif jip bcjuwuhw pasHofi 
TomECMHe repMenranpyioiqiero noKpbiTHH luiacTMpw, MCKJlK)^aH AononHHTeiibKyio norcpio npoxoflHoro 
ceMCHMH KOJioHHbi o6caAHbix Tpy6. 

Ha 4>Ki-. 1 Ki3o6paAeH n/iacTbipb 1 c oACTbiMH Ha Hero npeAOxpaHHTCJibHbiMH Maiixerafcoi 2. cnyix;eHHbiK b 
o6caAHyio KonoHHy 3: Ha ^ht. 2 m 3 npoAonbHbie m noncpewbic cchchmh Mauxerbc; na ^vir, 4 BapHaiiT 
ao3MOAHoro HoroTooncHiiH MajuEcr. 

MaHHLera (4>Hr. 1 3) MaroraanHBaeTCH c nepcMeHHbiu no cc p,nmie AHauerpoM c op^ioKOBOlk TomngnHofl 
creHRK no Bceuy ceueHmo paeHOfl mm 6nii3KOfl TomiviHe repMCTHowpyioiuero noKpbmaH iinacTbipH. Ha 
ROHUCBbix yvacTKax 4 ec BHyrpCHHsnt A^aMerp BboiojiHeH c MKHycoBboi flonycKOM no OTHomcHiao k 
HapyjKHOMy AwaMcrpy njiacxbipH. B cpcAHCH MacTH 5 A^aMcrp MaHJRCTbi yBcrawMBacTCH 6c3 MOMeueiiKH 
Tonn^oibi creuKH ma pasuepa Ha 3 4 uai npeBbimajoii^ero AMawerp repMeTM3Mpyiom.ero KOJibi^eBoro 
ancMCHTa 6, b peoynbTaxc hcto b tcjic MaHxerbi o6pa3yeTC« nomMyrpcHHe. 

nepcxoflbi 7 OT 6anbniero AMawcrpa r MeHbmcMy Bbmo/m^Hbi kohmmockhmii c yrnou npw DcpmHHe Koiiyca 
MCiibniKM 45**. Me»Ay rcpMCTWROM 6 m MawKcrofl 2 HMCcrcn 3a3op 8. Onacrbipb cnycKaercfi b CKBaxMHy 
Ha mTanre 9. 

nnacTbtpb co6iipaeTCR k ycraHaaniraaeTCH cne^yKiJ^ya4 o6pa30M. 

Ma!i»eTbi 2 oAesaiOT Ha nnacTbipb 1 c HaTnrou, tiro o6ecnetiMBaeT wx yAepxamte na hcm. 3aTeM na 
fuiacTbtpb HaHocnrcR rcpMCTTOiipyiomec noKpbiTMC 6 b bhac KonbucBbix ajKMCHTOB tzkvojl o6pa30M, «*To6bi 
Mex^y moAK w MaamcTaMH 2 ocrrsBajiCR sasop 8. Flocnc 3Toro ruiacTbipb na orraHre 9 onycKacrcH b 
o6c^AHyK> Tpy6y k Mccry ee KerepMenwHOCTH. h pacnnipneTCii nopBKpyion^efl rojioBSoft no nnoTHoro 
KoirraKTa co creHKofl o6c^Aiioft KonoHHbi. 

TpaHcnopTHbie rafiapHTHbie pasMepbi nnacTbipn o6ycjioBncHbi pa3uepaMM nptnoxpaHHTCJibHbix MaaJRCT m 
nooxoMy npn a^iukchioi cro b KonoicHC KOHraRT rcpMCTiaoiipyiomero noRpbiTHn nnacTbipn co ercHKaMH 

06canHbIX KOnOHH KCKJOO^eB. TTO 06eCntVXB3LCT CTO COXpaHHOCTb. 

MaH»eTbi nsroraenjiBaioTcn M3 Marepwana a«^^''^**"<^ anacTHMHoro. MixjCu He iipeiim^rrDOBarb 
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pacmMpcHMio lUiacTbipH D KonoHHC M Hc co3jiaDaTi, npH 3T0M 3HatotT>cnua4X pflnosiHVLTCJMMbix yciuiRM W D 
TO me. spcMH nocraTOUHO npotmoi^. cnoco6Hoi^ coxpajoixt* rcoMcrpKMccRyio <J>opMy b npouocce 
TpancnopTBpOBRH lUiacTupw k wecry napymcimfl Konoiraw. HanpHwep. nanHtmuicna hjih pcomiw. 

npM pacraMpcimM luiacxbipn Maiixerbi 3a cuer noAiryrpeHHtt. o6pa3yK>miix 3a3op lO Mcmpy hmmm h 
ojiacTbipcM H KOHMMCCioix HcpcxoflOB. BdUDO^aiomKX o6pa30BaHiic ciuiaAOK. Ae<l)opMifpy»TCH B pa^waAbHOM 
HanpaBneHUM h npK»uiMaiOTCH k ctchkc luiacTbrpH. HocKonbRy Tonmraia crcioui MaHmcr 6mf3Ka Tonra^oic 
rcpMenrsnpyioinero noKpwTiOT. AonwmwTenbHOft norcpM npoxoARoro ccuchhh KonoHHW d aoiic ycranooKH 
nnacTbipH He npoMCXo/^UT. 

McnanbOOBBHHc npWiomcKHoro iwacrbipH. cHa6wcHHoro npcAoxpaiorrejibHbCMH MaKAcraMM nosaornrr 
nptrornpcwHTb Tpcroic ix:pMCTii3wpyiomcro noRpwi™ 0 ctchkh kohohhw. coxpaHHTi> ero npnocTHocTb « 
o6ecne«om> HaAencHbtA pcuotrr HerepucTiiiiHbix o6caAHbtx KonoHH. ULIUl UblbI2 blblbl3 
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Claims lOopuyjia B3o6pereBH5i|: 

rijiacTfaipb Ann pcMOHra o6caffjHbix ko/iohh» cocTOHmH* ho npo/^anuio ixx^psipoDaiaiofl Tpy6bi c HapyxuibiM 
repM€Tii3Hpyioii9iu noRpbiTHe&i. BbUianHeHHbai no Ha6opa Rnnki^eBbix a/ieueHToa. paciiojioxieiiiibix Bjxonh 
TpyGbi c 3a3opou oTHocirrejibHo flpyr ffpyv^., oT/nwaioii^iiteJi tcm. mto. c uenbio noEibinieHiifi iug:^eiKH0CT« 
pcuoHTHo-QocxrraHOBHTcnbKbix pa6oT sa cwcr 3ainifTbi repMcnraiipywmcro iiOKpbmui c coxpaHcioicM 
repMCTM3auHM icojioHHbi no BCCH ATiHHC Hano««iDioro luiacTtoipfi. OH CHa6iKeH npcnoxpaiiHTcnbHbtun 
uaiLiseTaMH, uaKCMVianbKboi napyKHbiil AHaweTp Roropbix iipeubiuiaeT HapywHbiA ^us^MerTp R(]Jibi;,eBbtx 
3/ieucHTOB. npM 3TOM np^oxpaHMT«Ji bHUC MaiimcTbi paauen^eHbi MC»fly Ranu|.eBi>iuii ajieucHTaAiu 
rcpMCTH3Hpyioinero noKpbJTHH c saaopaMH c B03Momnocn^bK) o pa6oMCM nonoKCKiiM ncpcKpumv! oaoopoo c 
yMCHbincHKCM HapyAHoro /piaMCTpa npeAOxpaHmxyibHboc waiOTCT Hapyxmopo flMawerpa KonhncBbtx 
aneMeHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falUng from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact betv^'een the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of armular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



fig. 3 



[see source for figure] 
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Fig. 4 
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